Activation of NMDA receptor is associated with up-regulation of COX-2 expression in the spinal dorsal horn during nociceptive inputs in rats.
Cyclooxygenases-2 (COX-2) in the spinal dorsal horn is up-regulated and plays an important role in pain and hyperalgesia induced by nociceptive stimulation. The mechanisms involved in the up-regulation of spinal COX-2 during nociceptive stimulation are yet not well understood. Because the important role of NMDA and its receptor in transmission of nociceptive information in the spinal cord, activation of the spinal NMDA receptor might contribute to the up-regulation of spinal COX-2 expression. The present study was undertaken to demonstrate the above hypothesis by observing changes of COX-2 expression in the spinal dorsal horn in rats subjected to formalin test and intrathecal administration of NMDA, a selective NMDA receptor agonist, in conditions with or without presence of MK-801, an antagonist of NMDA receptor, using methods of Western blotting, reverse transcription polymerase chain reaction and immunohistochemistry. The results showed that intrathecal injection of MK-801, a noncompetitive antagonist of NMDA receptor, significantly suppressed the up-regulation of the COX-2 expression and characteristic pain behavior responses evoked in formalin test. Whereas, intrathecal injection of NMDA significantly up-regulated the expression of COX-2 in the spinal dorsal horn in a time course corresponding to that of nociceptive behavioral responses elicited by the intrathecal NMDA administration. In addition, the up-regulation of the COX-2 expression induced by the intrathecal NMDA was dose-dependent and blocked by prior administration of MK-801. These findings proved that activation of NMDA receptor is associated with the up-regulation of COX-2 expression in the spinal dorsal horn during nociceptive stimulation in rats.